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Abstract of JP11112002 

PROBLEM TO BE SOLVED: To provide a technique for 
manufacturing a bottom gate type TFT (thin film transistor) by 
a process with high mass productivity. SOLUTION: An 
insulation film 106* whose main component is silicon Is formed 
on an active layer 105. Further, patterning is executed to the 
insulation film 106 and opening pans 109 and 110 are formed 
at a part to be a source/ drain area later Then, resist Is 
provided right on the part to be a channel formation area later 
and the impurity adding process is performed. At the time, the 
insulation film 106 is utilized as a doping mask. 
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[8S#gl] f»«Bflr*r3iWLfc£*tt«>TFT-e 

^ffi««co tft & ft s s im 

[2S*E2l fefl&B«r^S3«±Ktttt0TFT-C 
fltr8B&&tf>T F TfJc*8<H»l*»fefc6&ttJB& 
sufefatt-vy avutfetf u 

IB** 3] ifcfrgl *fchtsS#3g2U:i3^t:, fltffEiffi 

ISS*^4] »6«aEiB<r*i-S»K±K:*«©TFT-C 

Uff SSlggr a> TFT |**8*M»» e, ft 5 SttJS b SR© 
ttJI ft < 1 * * */i^jMHft&tft»E £r« $ SfeS 

Tl^Sr t * WIS £1" 

y*>Rb tlWt > 9 =» VBST'fc * C t «r*HS b T S ¥ 
[ft** 6] f&ft*lE*OT*ra±£«j***tfelMfc 

f> ft 5 «rJgfi£-f 5 XS £ , 
«rtBIB»tt>y=>>iWr/<*-»i<'^U. fftKy— aft, 

NSLfttf/Xtt P S«rM#-f5 ^F3S««3«r ttMT 5 Xg 
k. 



(2) ^BS 5 ? 1 1 -1 1 2 0 0 2 

2 

[§i?3ft*S7] Bi*I6C«i»t. HuSE^itfi®l«>5SiDXm 
aiV'XttPffltf*******!**, UtELDDIWi 

^-fSXgi:, 

N ^ tfcO* tt P S tf f*4rt" * t: WBi" 6 X* 
t» 

BUBeJF*5«lO^DDXg-e«. S53EI&»tt->y a^RfeK 

>>}) a^t&bttSiKi'}) =>-S?-CS>*Ci:$r»t8:i-f5 
[M*4I1 0} tt*JS6*fc»HI>M[8U:#vvt, jtSSE 

[%W<0^i?fflftaftiq] 
5f [0001] 

T. TFTtBISS-rS) JCBi-TS. 
10 0 0 2) 

l®&<D&ffi] 9U£. /-h/<yav^tft«S!ffia4S5l; 
0«*9 f -f^^l"f fcLT«**a*aSfi (WTv LCD 

[0 0 0 31 T9 9-4-7vhlif*MLCDn9iiFmz 
▼ F J ^^IfcKEIttSflfcf WTFTtlrt. tOT 

cfc-ewaonwnriwi-*. *ro«ftTFTttr 

#S!T F T*s^ffl $*X"CV^. 
[0004] T^/^y^'Vy =»>S:fflv^i8^>*S 

t f Tiix Hiftxa^iircnA-e»9. 
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«>. ffl*<DTFTfvf Ltl*^ix5SS» 

I0005] mstX'\±isi%tmt£y>ife&7F*%: 

SH-SfcfcKttTFTlM'X&vhi* < Lfci7*U£fce> 

[ooo6] a^T-»4««st tx^y^y a 

V ^fciS* * * #S!T f T TMf & $ Hfc T * <r A •?* hi) >J 
[0 0 0 7] 

«mw 5 - i * »jgg t r 5 . 

[0 0 0 8] 

JSS«®*W-f5««±lwtg»OTFTr-«! 

T F T tt4*tt#*UR* b * SSteS £ !S Stf£te«© 
t fc***A*j^OTt*»B*r«$lttMj:i'y 
= U fflBfBfttt*' y =• vEt <D-SBXtt:£ 

[0 0 0 9] tt«>Jft9!0ffijftl*. *&l83?ffi£*f-t- 

5 S*g-b«r«»cO TFT -C«J* $ titz*m-&m& tr*tf 

[ooio] ft*. ±?a«f^j'*>^riesi£->y 

1 0 0 I 1 ] ft&©$6WOffilfcl*. IMi«Btr*r 
5 S«±I=«SC© TFT T-#Sf£ $ ft* *Stt!§]B&&^tr 
¥8Jff36fa-CfcoT. «rSEl!g«OT F T l**flMM*K0> 

«<o y-^iisst; k u-r ^WKfitNS&o'/'XHtPS 
looi2] ttojtnoffdttt. «fe&a?a?4-*ri- 

SStt±f=flMt**lft:4Ufc«>T F T-CHMt* fife*** 



(3) **B8¥l 1-1 1 2 0 0 2 

4 

«->y 3>B8«:?i5j*-t-5Xiet. meifiiftttv y = 

Xgi. Nffl»tf/XttPffi^tt*i-6**t4fefr*dbDl- 

sxsfc. t*u miBiutavya^KttLDDffigt 
[0 0 13] ±^rtt=tttt«7if*a>«inx8cjai* 

I0014] ttornqottAnu *SiSSK* : r-r 

0B*^W«M©M*;!r*-efc<>-C» 

tti/ y s >iitr«ift-^sxA a?ri5i6»te'> y a >as 

U«/XfiPS!S:f+-¥-1-5 :! F««^aS!lDt-5XSi:, «r* 

u «iEwifc«>«apxaT»tt, mBiMWfe*' y =» 

[0 0 15] IfflMtOWttvyayg©^ 

[0 0 16] 

vrsfiB^-rs. Ei (a) <=*sv^r. ioib#7^i 
if ^S«<ov ^•ri^A»•cs> "9 , %(D±{zttmk'> »=>* 

40 k. Bft^y = ftftafts/y =>e (sio x n y 

[0 0 17] fc*5. «fe»/!Ja>R. S<fc->y=>Kv 

[0 0 1 8] 8c}i. TMi 0 2 0>±MZ#'f HSSl 
0 3*S5»fre>*l5. ^ h®gl 0 3 t UTtttv TVUS 
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(tt^WKtt * y -> y =< >&) * r 
[0 0 2 0J 2fcir. e&si o 5 0'><t<ttft^ 

testacy ayRioet u-r»*B»att^tc3ab^k-> 

y 3^BSAS#S-C$>«„ fcjs, 01 (a) fc*su*-c, e 

[002 i j Na?xttPS5r^-r^^^* 

JfeSHSS' y =» VR 1 06±»:y-^«ffil 07 s K 

u-r i o 8 assjit e>H§. 

[00 2 2J y-VKW^««1 0 7. 108fcL 

0 7. 1 0 8(±BBD8B (=»V?* htf-VlO 10 9, 1 

1 OSr^LTy-^©«XttKl^-f v®«tfiSCWlCg 

[0 0 2 3] rr-CHl (B) 1*01 (A) C?±ffil2-C 
<£*5, El (B) (OA- A' T#)»rL.fc»rE#il 
i (a) iztas-fs. 01 (A) ORMt=ffiV^ 

#¥*hbi (b> T-b&m-rz. 

[0024] *BB9I<!>4frtttfSlftfttt&'y ^ vffi 1 0 6 

(1) 1««*«>«3D0iaiKasv»-CK— tf^^^^fcU 

(2) flH£JBj8ff(r^$y~x/KW^tti«>aKD 

o) tft <4»k7-**/hmi«k) &&m-rz. 

[0 0 2 5] EilJiOflUAACjeaUKIilOV^T. JKTHBtt 

[00 2 6] 
[£J60J] 

y-f hS>T FT LT. rtf-ft-* bV fiX8>L 

flfc ItNTFTi PTFTfctr'MtttttB*4*?ttfc 

CMOSHBSr^U ifflS-*" h y ^^EIKSIJi: LrilN 
TFT*»fc<t51fSTFT«r*i-. 



» t$PS¥ n- 1 12002 

© 

[0 0 2 7] *f, #9^SiE3 0lS:iiU *0± 

200iwJpalM^»n'CttSr*tf 3 0 2 Sr^*1- 
5. ^OJ^^V^A-tatft:;? <0®gJB (Ta 

/TsN) T-fc**V h«ffi3 0 3~3 0 5 £0j£-f 
£. fc**. ^-f hSffi3 0 3~3 0 5 liKS®MfcXSir 
lot. *S<cnaitfcK*&/ftl-C&fcvt. 

[0 0 2 8] $V h£&3 0 3~3 0 5 ^W>¥ 

4 vmmz oetwts, *«n«-«±*''f hj£& 

aS 3 0 6 t LT, 50nmJS©^fk->y a 25Ontti#05 
ttttafti'y = ^&a>S>>fcSgiJBR£:/B<^-C^5. r*i 
?> fi^y X7 C V D&r*?fflE&.C V DfcT-flBg-mtf & 

[0 0 2 9] ttAflti&**-t-S¥&{HMI (»A 

tt*NWWM0 3 0 7tWtfi. *SJM-?t**Att 

^#3Ri Lr&Att^y ^v&SrE^S, **s. * 
LTfiSix Gei- X (0<X<1) -CXSft* 

[0 0 30] tiAtt^y o 7 tt<&*a«>¥S, #u 

[0031] ^Hlfi^Jt?l4 x ^^^J5IS©K iFs* 
*"r>atfftt2.4niii/s , U'— f— »± 320mJ/c 

[0 0 3 2] 7r-^xT=-^€rfflv>5«-g-ir 
n^5i^#t>ic«t $#Ba¥7-i306S2-§-<fc«ie«<z>Biflf£ 

6 4:, m&&#n*MW8toXfb*>1B&##fTto 

[0 0 3 3] rpt-CH3 (A) <0«JS*«^e.H5. * 
IC »6*tfc»Att5'y ="^K3 0 7«r^*--v^L 
T. CMOSHKtDfiHSS (*jatff-CI3NTFT&P 
TPTi:T?K , i"0«««r#iiffci-*) 308, SST 
PTOiBttJBSO 9<r«tfi-6. *WS. 

[00 34] :otft'/!l ayR3 1 01*. fUcJMTf 
5^- ^/ KWVJIitgttBS 0 8. 3 0 9^0)1 
5vft^«rtT^^*<Z>WnW3 11-31 5 action 
5, WWWlTtttftfjByfa 1 OlJJ&ttJS 

3 0 8, 3 0 9 OS«S|5€r«V»®-f *<S LT«dti'«. r 
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[0 0 3 5 J E14IC*>^-C. 4 0 Oli-JrV hfS^BIv 4 

o i ttt&teSv 402 => m<t-> y =» 

VffiS) . 4 0 3«y— 4 0 4I4KWVSS'C 

ei 4 -c«si±« 4 o i <nm&£mk~> y =« >K4 
Ioo3 6] |g)4(^i-«^ti-s*g-&, 4-fs<k^y 

US, cn^^^^KfJ^-jrV h%»@4 0 0 

= y?->7$ixxmmm4 o 1 w5SBBiw^.cix4 o sa* 

«^-r5. -t«9fc«>, 0 5 IwigB-?- 

[0 0 3 7] *ft*tt?£ttBnftftM*4&ftL-C. * 

[0 0 3 8] zzr\ *mmmx'\±®3 cb) »=»-r* 

iZMi^is!) aVR3 1 0«rfSteJ§3 0 8, 3 0 9<&fl&S6 
*®7«l3.UT^4!l'f5ri:T?Stte3 0 8, 309O 

43. fiH*e©®BBtliRfffiSO^S*mt-C*5i9, 111 
(B) \Zvitmz±X<r>m&&mt'>!) =>B3 1 Ot 

[0039] ^HiSedT-tt, rtf>«fci=fc$r;t6-f c t-p 

[0 0 4 0] 5 LTEl 3 (B) W^AS^fojxfce,, 
hT^^ 3 1 6-3 I 8£J&5&Ufcft. NS^« 

m (Kfi^ssfct)) *fci*-r *>k- (fift^ 

[004 1] $1\ ADSSEfcSOkeV tSS< fC JX10 
^ions/ci^iOK-Xfi^y ^$r^D-f5. ^Og^ M* 

£Eas«<^*:#, g<b->y =^R3i oriv^^tLT 

X 5Xl0 14 ions/o» 2 cD K— XfiTjy V$rSyjO-f 5, 

IS. Sft->!)3VK3 1 OJiK-fV^v^^irLTttS 

[0 0 4 2] ^<oy V^DXgtiiUCMOSEJffiON 
TFTi)i:5y-^«3l 9, K >1gl$ 3 2 0 . 
(LDDf«) 32 U 

TFT) t<C?.y-^®«3 2 3, KH'i'S«3 2 
4, LD08HS3 2 5, *f-T^A«AWgl3 2 6iWfit 
*it5. (K33 (C) ) 

[0 0 4 3] stft-vy =>^B53 1 O&^UtU 

git I X 10 21 atoms/cm 3 g£) J: t> t><£«gk ]) 



(5) 1-1 1 2 00 2 
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Sn, LDD (Light Doped Drain ) CFiKftliRg 
I* 1X10 17 ~ ixi0 18 atoro3/om 3 £g) £#5, >fe*>\ 
2 ® g ©'f *^«SZinxm£fl*>fc#*ttf L D D1g#C9tt 

[00441 £t ^hT^^3 17, 3 18*5® 

ffttirHtt-CibSfcHU NS$fcttP3?£tt-£-*-£*lft 
#)«Sas lxi0 17 atonis/cni 3 WT-Cfc5^i:«r}S-r. 

;o [oo4 5] y ^asaDigas&TLm&K 

fcl^T. S3 (C) l^-fBilSTFTCtEa 
t, l2 2»^-r«<e«figfc<e-5TV^, ia2ic*s 
v^T, S3 (C) fcls}i:«#i*|ig D^fcttLTfe*. 
[0 0 4 6] Z.w-pg|2|C|3l/^T2 1, 22T^$ix5 

1, 2 2\tm<^>V =>KS:^-LTy V'tfgsflDSfJvtV 
5<DT?LDD8H«3 2 5 tl^l U-^S^y >Hf&BiStlX 

[004 7] :? try >-oasjpxsd*s#7L.fcfe. 

5^^ V**9 316-31 8 UXfV*JX h^- 

*7 3 27. 3 2 8tl^f5. -tU-Cs Pffltrft*^ 
S^*E% (*£ttffr?i*4'D>') ?rmip-r5. i<7?^ 
t y v<MB*fc 2 BKC^It. IBS (4iDj£«E65 
keV , K— Xftli 6xi0 13 ions/cm 2 t U. 2IS]B»JDjl 
«JE5keV, K-X«tt 5X10 14 ions/cm 2 a:-r5). 

[00 48] Z<»X&\Z£V CMOSEIKOPTFTi 
<C6V— X^fi83 2 9, KW>««3 3 0, LDD® 
« 3 3 1 . *A*jMM*3 3 2 tr»jjW 5. *^1S 
Wtfity-^/ K l"C >-®«<05p*8«liSffi»4 5X l^at 
oios/cn. 3 eSi/i9. LDD«S«©5F«te«Ett 5X10 
16 ~ 5xi0 17 atoma/cm 3 UBZtttZ. ZV&t'i, 
BI2Tlft^Lfc«lcy-^ffi«c3 2 9I4LDD««3 3 

[0 0 4 9] *SiS0iJ-p|iNTFTt PTFTi 

^tC±-C<OTFTir*fLxy VJgr^IDU, 
40 PTFT©*C!) v85£«ri@;tS®£ C>/«t< tt3te 
W±) (D^ta^Sr^ipL. PgJKRfE$-£5#&£fflV> 

[oo5o] in ±<»mzmfci' y = 3 1 o sr 

K— Wit-*** b LTflJffl LTV>5fc», Sfb'Vy^ 

£9 tt-irt-sTOMfe (ftsMictty v/*n^) wssa«®: 
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[00 5 1] I51T03 (D) 0)ttg;i<ft&}lfc&, 
US>7, h-9-*^3 2 7. 3 2 8i^ltCMOSUK 
<Oy- *®H3 3 3, 3 3 4, #i§ V«&3 3 

5, BRTFT©y-^3 3 6, KU-<>«S3 3 

(TO T-T/WS=^A (A I) *±Jifc#£"t?>»JK£: 
S5A/yiffl?jg (Ti 150nn/Al 500 nra/Ti 100 nm) 
[0 0 5 2] fc*3, Kl 3 (E) \Zr*-r>8Ltm®XV-?- 

«£^T, Stti»ilSSP«rS^'>y =^K3 1 Ot?«fc»/iV> 

[00 5 3] JSBgiBjtK3 38Sr 0.5-2jim© 

^KJBfiS-rS. ®ISi?&*3tB£3 3 8i Uttt. *&8rt4v' 

(Oft. miti/V =^K3 1 0ttf-**/H&*1gi££#» 

[0 0 5 4] «fHf&S:K3 3 8$r^J5KLfce>» KinSBS: 
|BltfTiiiisifm*I3 3 9 $rJB^-r-5„ ^|^J6«?iJ-C«®3?S 
® 3 3 9 i: LrgPJ^SK (ttSJ&Ktt I TO, SMbX 
XS?) t\Bl^5. fc*S, ^iS2iLCDO®^l4i(?5« 

>icaiw^ae$rffl t itaiif « & *i lcd 

[0055] ftflfcK. 350 TC 2 fSHKaaffiMMfr** 

SiSt^fftV TFT^#ro*SfKX«S$r?ToTia3 
(E) K.&rtmt£7??4 7<rh9*x&»»SQ&T 

5««, i*OTFT»SttB««Bflli/!l a>«3 1 0 

UUgfctfLT^ SOT?* #8M>*>O*#0?gA J ?»f5aiM':*- 

(0 0 5 6) **)Kfl-?tt*l LfcT F TflHttew 

*/WBi&fllfitr&V\ -til* K-e^vx^fcUriS 

[oo57] (mum 2 ) nmn 1 y 

o^wssaiis^Biitftt-cfT-s-c^stfs. ihw>» 

€rSO~70keV CRZU K-XS* 5X lO^ions/cm 2 © 
gi-f-5. 

[0 0 58] JgUftflefltelCii. y-x/ K 
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ot, ttAl&Ji.S*MIMMEl* 1X10 17 ~ ixi0 18 atoa 
a/cm 3 egi:<e»J, LDDg«S:KBSt5. 
[0 0 5 9] iSttJBtrSoTStlt&n&iafi 

"C y - x / K wf V L D Dffl« trUMrt- £ 

[00 6 0] (2E1KM 3 ) HJfcflJ 1 "CI4CMO S 
PTFTfc:fc^T<bLDDl3jt&SUBL-0'>*j4*. PT 

f ti±*-v y riMMcas«v*«>-««Mfctt:*>* o RBSi ft 

bfa\ iPorLDD^jSil-St^-^jSit (TFTi< 
[ 0 0 6 1 J -tOSftiS^, PTFTcO^.LDDffl*iESr 

(b) <z>mt'>!) = >m<0'<?— ~./7<omz.. «©p 

[0 0 6 2 J S3 (D) WlSKte^rPTF 

®«ty-x/KU'-r>^«t^Bfie^ix. PTFTO 

^ [0063] cutg^i 4 ) ^mmx-n. m&m it ft 

**TX*iLT, y— x/ Ku^>«*«:JB)«-J-5» 

[oo6 4] s-r, mismmMmT.mz&<,xm5 

(A) »C^f-^fl|S:?§?) 0 U 5 (A) fciatvC. 50 1 

- 5 o 6 ittm&is v = (^ejieikAi-pMeiMCf y = 

[0 0 6 5] El 5 (A) 

y^ottflixatr^^^ftK^ofT?. zip 

a«I£i*5~l0keV i<6«)liSa^U-Ci3^, gf<is->y = 
VK5 0 l ~ 5 0 6 ; i: L t«S6 L ? 

icsa»-rs. z_T*i±gtt®fi- ixio 20 ~ ix 

10 21 atoas/cm 3 (OSt&X'D 'stfmtia&ixZ, 
[006 6] »«gic y >Sr^tf1!8llE5 0 7 

~ 5 1 1 t , y ^*"&*ftV x ffllS 5 12-514 «5Ji?fiJe 

50 ffilffizM^T^Mb^yavKSOl. 5 0 4. 5 0 
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5. 

[0 0 6 7] ipLTSlS (B) <Oft&tf'&btXiZb> 

XS*>>bDffi«JE£5~10kev £{git>Ki9:j£U ffittE* 
(3. 3X10 20 ~ 3X10 21 atons/cm 3 03®gT-Jj?n >>6«g5AD 

[0 0 6 8] ICISICj: 0 50 7, 5 0 8 f^StlS 

B>^trM«E5 16,51 TjJSjgfig^^s,, 
1>, 5 1 8t?^S^5g«l:li*"a Vttgs*0*jx*:^. 
[0 0 6 9] £Lh<Z>!J ^Xtftfai/'roSfc&DXgfC.fc ?># 
TFT©y-V k^^p^u^**/^^^ 
MJ&tS. BP*>. ««5&Ky >££trfS®l*NTFT<0 

tfffi«E«PTFT^>y-xifc« is®®, t 

[0 0 7 0] feStti/yavK&h^tfy/ 
/ Ki'* 3. -<£»3\ & 

(0071] 814, y-«/KW^««r»j*tT, 
*0±ldRMIfilllK&Rrt, !®9!3TFTtC»UTiiuiiltS 

[0 0 7 2] ^JfiWCttPTF-T^JBril-rs® 

Sllfillfc*Lfc«CNTFTtPTFTi*SiJ* 
[00 7 3] CHJfifli] 5 ] ffttM 1 TttT F TZ>g&Jg 

FT-eiJ^Y^/W^ hy^&W&LSft&WSlbiivr 
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